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1 PVS 
NOVEL 8-AZApBICYCLO[3.2.110CTANE DERIVATIVES AND THEIR USE AS 
MONOAMINE NEUROTRANSMITTER RE-UPTAKE INHIBITORS 

TECHNICAL FIELD 

5 

This Invention relates to novel 8-aza-blcycIoI3.2.1]octane derivatives useful as 
monoamine neurotransmitter re-uptake Inhibitors. 

In other aspects the Invention relates to the use of these compounds in a 
method for therapy and to pharmaceutical compositions comprising the compounds of 
10 the invention. 



BACKGROUND ART 



WO 97/30997 (NeuroSearch A/S) describes tropane derivatives active as 
15 neurotransmitter re-uptake Inhibitors. 

However, there is a continued strong need to find compounds with an optimised 
phamnacologlcal profile as regards the activity on reuptake of the monoamine 
neurotransmitters serotonin, dopamine and noradrenaline, such as the ratio of the 
serotonin reuptake versus the noradrenaline and dopamine activity 

20 

SUMMARY OF THE INVENTION • 

In Its first aspect, the invention provides a compound of the Formula 1: 



25 




-OF any-oWts^somers-oi^ny mixture^f its isomers, or a phannaceutically acceptable 
salt thereof. 



salt thereof, 
wherein R'. R'* and X are as defined below. 

In Its second aspect, the invention provides a pharmaceutical composition 
30 comprising a therapeutically effective amount of a compound of the Invention, or any 
of Its isomers or any mixture of its isomers, or a pharmaceutlcally acceptable salt 
thereof, together with at least one phamiaceutlcally acceptable earner, excipient or 
diluent. 
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In a further aspect, the Invention provides the use of a compound of the 
Invention, or any of its isomers or any mixture of its isomers, or a pharmaceuticaliy 
acceptable salt thereof, for the manufacture of a pharmaceutical composition for the 
treatment, prevention or alleviation of a disease or a disorder or a condition of a 
mammal, including a human, which disease, disorder or condition is responsive to 
inhibition of monoamine neurotransmitter re-uptake in the central nervous system. 

in a still further aspect, the invention relates to a method for treatment, 
prevention or alleviation of a disease or a disorder or a condition of a living animal 
body, including a human, which disorder, disease or condition Is responsive to 
responsive to inhibition of monoamine neurotransmitter re-uptake in the central 
nervous system, which method comprises the step of administering to such a living 
animal body In need thereof a therapeutically effective amount of a compound of the 
invention, or any of its isomers or any mixture of its isomers, or a pharmaceuticaliy 
acceptable salt thereof. 

Other objects of the invention will be apparent to the person skilled in the art from 
the folk>wlng detailed description and examples. 



20 8-aza-bicyclo[3.2.1]octane derivatives 

In Its first aspect the present invention provides a compounds of formula I: 



represents hydrogen or alkyi; 
X represents -0-, -S- or-NR"-; 

wherein R** represents hydrogen, alkyI, -CC^OR*' or-SOaR**; 
wherein R'' represents hydrogen or alkyi; 
R represents an aryl or a heteroaryl group. 

which aryl or heteroaryl group is optionally substituted with one or more 
substituents independentiy selected from the group consisting of: 



DETAILED DISCLOSURE OF THE INVENTION 




or any of Its Isomers or any mixture of Its Isomers, 
^5 or a Phanmaceutically acceptable salt thereof. 



wherein 



halo. Wfluorcxhethyl, trifluoremethoxy. oyano. hyd«>xy. amino, nltro, 
alkoxy. cydoalkoxy. alkyl. cycloalkyl. cycloalkylalkyl. alkenyl and alkynyl. 

In one embodiment W represents hydroflen. In a further embodiment. R» 
represents alkyl. such as methyl. 

In a still further embodiment. X represents -O- 

' ™. h J" ^ ''Pras^'te an anrt or a heteroaiyl group, which aryl 

or heteroanrt group is optionally substituted with one or more subs«u«,ts 
Mependently selected frem the group consisting of: halo. Uifluoromethyl. 
Wuoremethoxy, cyano and alkoxy. In a still further embodiment, R» represents an aryl 

,0 ^^^^^r"":'^ " "'''"^ ^0 "i'" or more 

*"f""«^"«'«P«"''ently selected from the greup consisting of: halo, trifluoremethyl 
trtfluoremethoxy, cyano and alkoxy. •niiuoranemyi, 

g,„up. ^ «"'»^""«»'. R' 'epresents an opttonally substituted phenyl 

1 1 ^^T^r'^I.T"*' "T^ "^'^ Wenyl g«>up. 

In a Stall further embodiment. R" represents a phenyl group, which ohenvl orouo 
-s opbonally substituted ^.h one or more subslttuents inZ^J^^^tZZ 
9reup cons-sang of: halo, tdfluoromethyi. tdfluoremed^xy. ^no IJ^ 

once o t^"!;^ ITTT " ' P^^VI greup op«onally substituted 

T ■ ^ ^ " e-nbodlment. R- represents 

Pl«nyl. in afurtherspeaal embodiment. R'> represents dicworephenyl. Lch ar2 3- 
diohk)rophenylor3.4-dichlorophenyl. lyi. sucn as ^, j 

IS subsmiZ'Jr*'^'*^'™"'' '^"'^ ^ »hich thienyl greup 
Is subsuutad with one or more substituents independently selected fiom the mouo 
cons«Bng of: hato. trtfluoromethy,. trtfluoremethoxy. cyano and alkor 
times ^^Mvem. R» represents a thienyl group substHuled one or more 
fmes ™th hato. such as chtoro. In a special embodtaent. R* represents di- 
rep~t2t:^ 3,4^,*toro.thiophen.2^. ,n a further special embodiment. R- 
'^presents tnch lorothienyl, su ch as 3AS^rlri<inn^jh^n , 2 yl. 

^ w '""f?f'*'"'''«'''"^"**"''^'=«'«>"'P°"nd of the invent 
en*-3K3.4.5-Trtchlorothlenyloxy).8^ethyl-8^zabicycloI3.2.1Joctane 

. e'^3K3,4-Dichlorothlenyloxy)*methyW.azablcycto[3,2.11ootane 
en*v3-(3,4.5-Trfchlorothienyloxy)-8-H-8-azabicyclo[3.2.1]octane 

. e«<>*<2.3-Dichiorophenyloxy)-8.H-8-azabioyclo[3.2.1]octane 

25 e«»*<3.4-DichlorophenytoxyH.H-8-azablcyclo[3.2.l]octane 
oxo*(2,3-Diehk)rophBnyioxy)-8-methyl-8-a2abloydo[3.2.1]octane 
exo^3.4-Dtehk)rophenytoxyH-inethyl*a2abicycto[3.2.11octane 



or any of ite isomers or any mixture of its isomera. or a pharmaceutically acceptable 

Any combination of two or more of the embodiments as described above is 
considered within the scope of the present Inventton. 

5 

DeflnlHon nf S^ibstituenfta 

In (he context of this invenHon halo represents fluoro, chloro. bromo or lodo 
,tai„M ^ ""^1! f ^" aroup designates a unlvaleni saturated. 

10 ^ o J*, T"^^"^*"" "^"'^^ Chain preferebly contain of 

^ , ^ atoms (C^allqrt). Including pent,!, isopentyl. neopentyl. tertiary 
Pentyl. hexyl and Isohexyl. In a prefened embodiment alkyi represents a C^^lkyl 
Sreup^-ndudi,^ buw. Isobutyl. secondary butyl, and tertiary butyl, in another pj^erred 
embod>men. of this Invention alkyI represents a 0,^^,^ group, which may in 
particular be methyl, ethyl, propyl or Isopropyl. 

15 In the context of this invention an alkenyl greup designates a cartion chain 
ooma,n,ng one or more double bonds, including di^. tri^nes and polylines. In a 
prefen^ embodiment tt» aikeny, greup of the Invention comprises of fhL two to six 
carbon atoms (CWalkenyi). mdudlng at least one double bond. In a most prefbned 
embodiment the alkenyl group of the inventfon Is ethenyi; 1- or 2-propeny|- 1- 2- or 3- 
hSr °^ <^ 1.^exdie^, or ill' 

In the context of this Invention an alkynyl greup designates a carbon chain 
o^rte|n|ng one or more triple bonds, including di-ynes. tri-ynes and poly-ynes. In a 
preferred embodiment the alkynyl group of the hventton comprises of frem two to six 

TnT^- * 0- most pr2red 

embod ment the alkynyl group of the Imwntion Is ethynyl; 1-. or 2-piopyny|- 1- 2- or 3- 
butynyl or 1.3-bu.dlynyl; 1-. 2-. 3-. 4^,entynyl. or 1.3i»„,diynyfe 1-. i-T^i ^ 
hexynyl.or1.3-hexdiynylor1.3.5-hextriynyr. .'>.*,ors 

in tlie context of this Invention a oydoalkyl group designates a cycUc alkyI 
jo^ group preferably containing of frem three to seven carbon atoms (C».rcyctoalM) 
lnclud»iffcyoloprop,l:-cSMobTlW5ywpeh^.ci™iohel^|-^^^ - 

Alkoxy Is O-alkyl. wherein alkyi is as defined above. 

Cyctoalkoxy means O^ctoalkyl. wherein cycloalkyi Is as defined above 

• '^'^"'^ ^ ^ *V as above, meaning fa- 

example, cydopropyimelhyl. ^ 

Amino is NH2 or NH-alkyI or N-(alkylfe. wherein alkyI Is as defined above 

35 rino svlr "T'* ^ ^ "^^^ a cart,ocycKc arematic 

35 nng system such as phenyl ornaphthylO^hthyl or 2™phthyl) 
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In the context of this Invention a heteroaiyl group designates an aromatic mono- 
or bicydic heterocyclic group, which holds one or more heleroatoms In its ring stmcture 
Prefenwl heteroatoms include nitrogen (N). oxygen (O). and sulphur (S). 

Preferred monocyclic heteroaryl groups of the invention include aromatic 5- and 
5 6 membered heterocyclic monocyclic groups, including for example, but not limited to, 
oxa2ol-2.y1. oxa2ol-4>yl. oxazol-S-yl. isoxazoW-yl. IsoxazoM-yl. Isoxazol-S-yl. thlazol-2- 
yl. thiazol-4-yl. thIazol-S-yl. lsothlazof-3-yl, IsothiazoM-yl, isothlazol-5-yl, 1.2,4- 
oxadiazol.3-yl. 1,2.4-oxadiazol-5-yl. 1 .2,4-thladlazol-3.yl. 1.2.4-thladla20|.5-yl. 1.2.5- 
oxadia2ol-3-yl. 1 ,2.5-oxadlazol-4-yl. 1 .2.5-thiadlazol-3-yl. 1.2.5-thiadlazol-4-yl 2- 
10 imidazolyl. 4Hmldazolyl. S-imidazolyl, 2-pyrrolyl. S-pyrrolyl. 2.furanyl, S-furany!. 2-thlenyl. 
3-thienyl. 2-pyridyl. 3-pyridyi. 4-pyridyI. 2.pyrimidyi, 4-pyrimjdyl. 5-pyrlmidyI or 6- 
pyrimldyl. 

Preferred bicycllc heteroaryl groups of the Invention include Indollzinyl. In 
particular 2-, 5- or B-lndollzinyl; indolyl. In particular 2-. 5- or 6-indolyl; isolndolyl in 

15 particular 2-. 5- or 6-isolndolyl; benzo[b]furanyl, In particular 2-, 5- or 6-benzofuranyl- 
benzo[b]thlenyl. In particular 2-. 5- or 6-benzothlenyl; benzimldazolyl. in particular 2-' 
5- or e-benzimidazolyl: benzothlazolyl. in particulars- or 6-benzothiazolyl; purinyl in' 
particular 2- or 8-purlnyl; quinollnyl. in particular 2-. 3-. 6- or 7-qulnollnyl; isoquinolinyl. 
in particular 3-. 6- or 7-isoqulnollnyi; cinnollnyl. in particular 6- or 7^nnollnyl: 

20 phthalazinyl. in particular 6- or 7-phthala2inyl; quinazolinyl. In particular 2-. 6^ or 7- 
quinazolinyl; quinoxalinyl. In particular 2- or 6-quinoxallnyl; 1.8-naphthyridlnyl, in 
particular 1 .8-naphthyridln-2-, 3-. 6- or 7-yl: pteridlnyl. in particular 2-. 6- or 7-pleridinyl- 
and indenyl. in particular 1-. 2-. 3-, 5- or 6-indenyl. 

25 Pharmace utlcallv Acneptable Salts 

The chemical compound of the Invention may be provided In any form suitable 
for the intended administration. Suitable fomis Include phamiaceutically (1 e 
physiologically) acceptable salts, and pre- or prodrug forms of the chemical compound 
of the invention. 

^ -E-XamplM of45M!macBUttc»lly.a.cqeptable.a^ Include, without 

. limitation, the non-toxic Inorganic and organic acid addition salts such as the hydro- 
chloride, the hydrobromlde. the nitrate, the perchlorate, the phosphate, the sulphate, 
the formate, the acetate, the aconate. the asoorbate, the benzenesulphonafe. the 
. benzoate. the cinnamate. the citrate, the embonate. the enantate. the fumarate. the 
35 glutamate. the glycolate. the lactate, the maieate. the malonate. the mandelate the 
. methanesulphonate. the naphthalene-2-sulphonate derived, the phthalate. the sali- 
cylate, the sorbate, the stearate. the succinate, the tartrate, the toluene-p-sulphonate 
and the like. Such salts may be formed by procedures well known and described In the 
art. 



6 



Examples of phamfiaceutically accepfable catlonic salts of a chemical 
compound of the invention include, without limitation, the sodium, the potassium, the 
calcium, the magnesium, the lithium, and the ammonium salt, and the lil<e. of a 
chemical compound of the Invention containing an anionic group. Such catlonic salts 
S may be fomied by procedures well known and described In the art. 

Examples of pre- or prodrug fomis of the chemical compound of the Invention 
include examples of suitable prodrugs of the substances according to the Invention 
include compounds modified at one or more reactive or derivatlzable groups of the 
parent compound. Of particular Interest are compounds modified at a carboxyl group, 
10 a hydroxyl group, or an amino group. Examples of suitable derivatives are esters or ' 
amides. 

The chemical compound of the invention may be provided in dissoluble or 
indissoluble forms together with a phamnaceutically acceptable solvent such as water, 
ethanol, and the like. Dissoluble fonns may also Include hydrated forms such as the ' 
15 monohydrate. the dlhydrate. the hemlhydrate. the trihydrate. the tetrahydrate. and the 
Hke. In general, the dissoluble forms are considered equivalent to indissoluble fomis 
for the purposes of this invention. 



Steric Isomers 

20 It will be appreciated by those skilled In the art that the compounds of the 

present invention may contain one or more chiral centers, and that such compounds 

exist In the form of isomers, I.e. 1R/S, 3R/S and 5R/S. 

Moreover, the substituent -X-R" on position 3 of the 8^za-blcyclo[3.2.11octane 

skeleton of formula I may in particular be in the exo or endo configuration. In one 
25 embodiment of the Invention the substituent at position 3 is in the exo configuration. In 

another embodiment of the invention the substituent at position 3 is in the endo 

configuration. 

The Invention includes all such Isomers and any mixtures thereof including 
racemic mixtures. 

^ J^9cemj£.fQro.sj3i).be_resolyed. into the p by known methods 

and techniques. One way of separating the Isomeric salts Is by use of an opticaUy 
active acid, and liberating ttie optically active amine compound by treatonent with a 
base. Another method for resolving racemates into the optical antipodes is based 
. upon chromatography on an optical active matrix. Racemic compounds of the present 
invention can thus be resolved into their optical antipodes, e.g., by fractional 
crystallisation of d- or I- (tartrates, mandelates. orcamphoisulphonate) salts for 
example. 

The chemical compounds of the present invention may also be resolved by the 
Ibmiation of diastereomeric amides by reaction of the chemical compounds of the 



35 
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present invention with an optically active activated carboxylic acid such as that derived 
from (+) or (-) phenylalanine, (+) or (-) phenylglycine. (+) or (-) camphanic acid or by 
the fomoation of diastereomeric carbamates by reaction of the chemical compound of 
the present invention with an optically active chloroformate or the like. 
5 Additional methods for the resolving the opfical isomers are known in the art. 
Such methods include those described by Jaques J, Collet A, & Wilen S In 
"Enantiomers. Racemates. and Resolutions" . John Wiley and Sons, New York (1981). 

Optical active compounds can also be prepared from optical active starting 
materials. 

10 

Labelled Compounds 

The compounds of the Invention may be used In their labelled or unlabelled 
form. In the context of this invention "label" stands for the binding of a marker to the 
compound of interest that will allow easy quantitative detection of said compound. 
15 The labelled compounds of the invention may be useful as diagnostic tools, 
radto tracers, or monitoring agents in various diagnostic methods, and for in vivo 
receptor imaging. 

The labelled isomer of the invention preferably contains at least one radio- 
nuclide as a lafc>el. Positron emitting radtonudides are all candkiates for usage. In the 
20 context of this invention the radionuclide is preferably selected from (deuterium), 
(tritium). "C. '-^C. '^\, ^"1. and 

The physical method for detecting the labelled Isomer of the present invention 
may be selected from Position Emission Tomography (PET), Single Photon Imaging 
Computed Tomography (SPECT), IVIagnetic Resonance Spectroscopy (IVIRS), 
25 Magnetic Resonance Imaging (MRI), and Computed Axial X-ray Tomography (CAT), 
or combinations thereof. 

Methods of Preparation 

The chemical compounds of the invention may be prepared by conventional 
-30-method&-for-ehemiGal-synthesis.-e.g. those.described. in the working examples. The 
starting materials for the processes described in the present application are known or 
may readily be prepared by conventional methods from commercially available 
chemicals. 

Also one compound of the invention can be converted to another compound of 
35 the invention using conventional methods. 

The end products of the reactions described herein may be isolated by 
conventional techniques, e.g. by extraction, crystallisation, distillation, 
chromatography, etc. 
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Biological Activity 

Compounds of the Invention may be tested for their ability to inhibit reuptal^e of 
the monoamines dopamine, noradrenaline and serotonin in synaptosomes eg such as 
described in WO 97/30997. Based on the balanced activity observed in these tests the 
5 compound of the Invention Is considered useful for the treatment the treatment, 
prevention or alleviation of a disease or a disorder or a condition of a mammal, includ- 
ing a human, which disease, disorder or condition is responsive to inhibition of 
monoamine neurotransmitter re-uptake in the central nervous system. 

In a special embodiment, the compounds of the Invention are considered useful 

10 for the treatment, prevention or alleviation of: mood disorder, depression, major 
depressive disorder, dysthymic disorder, bipolar disorder, bipolar I disorder, bipolar II 
disorder, cyclothymic disorder, mood disorder due to a general medical condition, 
mood disorder due to a general medical condition, substance-induced mood disorder, 
pseudodementia, Ganser's syndrome, obsessive compulsive disorder, panic disorder, 

15 panic disorder without agoraphobia, panic disorder with agoraphobia, agoraphobia 
without history of panic disorder, panic attack, memory deficits, memory loss, attention 
deffcit hyperactivity disorder, obesity, anxiety, eating disorder, Parkinson's disease, 
parkinsonism, dementia, dementia of ageing, senile dementia, acquired 
Immunodeficiency syndrome dementia complex, memory dysfunction in ageing, 

20 specific phobia, social phobia, drug addiction, post-traumatic stress dlsoreler. acute 
stress disorder, generalized anxiety disorder, drug misuse, cocaine abuse, tobacco 
abuse, alcoholism, pain, migraine pain, tension-type headache, fibromyalgia, bulimia, 
premenstmal syndrome, late luteal phase syndrome, post-traumatic syndrome, chronic 
fatigue syndrome, premature ejaculation, erectile difficulty, anorexia nervosa, sleep 

25 disorders, autism, mutism, trichotillomania, narcolepsy, or Gilles de la Tourettes 
disease. In a preferred embodiment, the compounds are oonskJered useful for the 
treatment, prevention or alleviation of depression. 

It is at present contemplated that a suitable dosage of the active pharmaceutical 
Ingredient (API) Is within the range of from about 0.1 to about 1000 mg API per day. 

^0- morerpreferred of from-about 10-to about 500 mg API-per-day, most preferred of from 
about 30 to about 100 mg API per day, dependent, however, upon the exact mode of 
admlnlstratton, the fbnfn in which it Is administered, the indication considered, the 
subject and in particular the body weight of the subject Involved, and further the 
. preference and experience of the physician or veterinarian in chaise. 

35 Preferred compounds of the invention show a biological activity in the sub- 

, micromolar and micromolar range, i.e. of from below 1 to about 100 iM, 
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Pharmaceutical .Compositions 

In another aspect the invention provides novel pharmaceutical compositions 
comprising a therapeutically effective amount of the chemical compound of the 
invention. 

5 While a chemical compound of the invention for use In therapy may be 

administered In the form of the raw chemical compound, it is prefen^ to introduce the 
active ingredient, optionally in the form of a physiologically acceptable salt. In a 
pharmaceutical composition together with one or more adjuvants, exdpients, carriers, 
buffers, diluents, and/or other customary pharmaceuHcal au)dliaries. 

10 In a prefen-ed embodiment, the invention provides phamiaceutlcai compositions 

comprising the chemical compound of the invention, or a phanmaceuticaliy acceptable 
salt or derivative thereof, together with one or more phamriaceutically acceptable 
carriers therefore, and, optionally, other therapeutic and/or prophylactic ingredients, 
know and used in the art. The camer(s) must be "acceptable" in the sense of being 

15 compatible with the other ingredients of the fonmulation and not hamiful to the 
recipient thereof. 

The pharmaceutical composition of the Invention may be administered by any 
convenient route, which suits the desired therapy. Preferred routes of administration . 
Include oral administration, In particular In tablet, in capsule, In dragfe, in powder, or In 

20 liquid fomi, and parenteral administration, In particular cutaneous, subcutaneous, 
intramuscular, or intravenous injection. The phamiaceuticai composftion of the 
invention can be manufactured by any sl<illed person by use of standard methods and 
conventional techniques appropriate to the desired fomtuiation. When desired, 
compositions adapted to give sustained release of the active Ingredient may be 

25 employed. 

Further details on techniques for fonmulation and administration may be found 
in the latest edition of Remington's Phannaceutical Sciences (Maack Publishing Co., 
Easton, PA). 

The actual dosage depend on the nature and severity of the disease being 
^0~treatedTand-iswithln4he-dlscretion of the physician, . and may be varied by titration of 
the dosage to the particular circumstances of this inventton to produce the desired 
therapeutic effect. However, It is presently contemplated that phannaceutical 
compositions containing of from about 0.1 to about 500 mg of active Ingredient per 
individual dose, preferably of from about 1 to about 100 mg, most preferred of from 
35 about 1 to about 10 mg, are suitable for therapeutic treatments. 

The active ingredient may be administered in one or several doses per day. A 
satisfactory result can, in certain Instances, be obtained at a dosage as low as 0.1 
ng/kg i.v. and 1 fig/kg p.o. The upper limit of the dosage range is presently considered 
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to be about 10 mg/kg Lv. and 100 mg/kg p.o. Preferred ranges are from about 0.1 
\iQ/kQ to about 10 mg/kg/day i.v., and from about 1 ^g/kg to about 100 mg/kg/day p.o. 

Methods of Therapy 

5 In another aspect the invention provides a method for the treatment, prevention 

or alleviation of a disease or a disorder or a oondition of a living animal body, including 
a human, which disease, disorder or condition is responsive to inhibition of 
monoamine neurotransmitter re-upteike in the central nervous system, and which 
method o^mprises administering to such a living animal body, including a human, in 

10 need thereof an effective amount of a chemical compound of the invention. 

It is at present contemplated that suitable dosage ranges are 0.1 to 1000 
milligrams daily, 10-500 milligrams daily, and especially 30-100 milligrams daily, 
dependent as usual upon the exact mode of administration, form in which 
administered, the indication toward which the administration is directed, \he subject 

15 involved and the body weight of the subject involved, and further the preference and 
experience of the physician or veterinarian in charge. 

EXAMPLES 

20 

"n^e inventon isfurti:\er illustrated with reference to the foltowing examples, which 
are not intended to be in any way limiting to the scope of ttie invention as claimed. 

General: All reactions involving air sensitive reagents or intermediates were 
25 performed under nifrogen and in anhydrous solvents. Magnesium sulphate was used 
as drying agent in the workup-procedures and solvents were evaporated under re- 
duced pressure. 

Method A 

30 endo-3-(3A5-Trichlorothienyloxy)-8-methyl-8-azablcyclo[3.2.1]octane fumaric 

acld.8alt 

A mixture of tetrachlorothiophene (5.48 g, 24.69 mmol), tropine (e/7</o-8Hinethyl-8- 
azabicyclo[3.2.11octan-3-ol) (3.48 g, 24.69 mmol). potassium-ferf-butoxide (4.16 g, 
37.04 mmol), 18-crown-6-ether (6.53 g, 24.69 mmol) and DMF (50 ml) was stin-ed at 

35 100 *'C for 15 h. Aqueous hydrochloric acid (50 mi, 4 M) was added to the mixture. The 
mixture was waslied with diethyl ether (2 x 100 ml). Aqueous sodium hydroxide (100 
ml, 4 M) was added. The mixture was extracted with ethyl acetate (3 x 100 ml). The 
organic phase was washed vWth aqueous sodium ciiioride (3 x 50 mi). Yield 2.65 g 
(33%). The conresponding salt was obtained by addition of a diethyl ether and 

40 methanol mixture (9:1) saturated with fumaric acid. Mp 200.4-206.4 °C. 
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encro-3-(3,4-Dichlorothienyloxy)-8-methyI-8-arabicyclo[3.2.1]octane 

Was prepared according to method B from 2,3.4-tricMorothiophene and isolated as 
the free base and an oil. 

Method B 

encfo-3-(3,4,5-Trichlorothienyloxy)-8-H-8-azablcyclo[3.2.1]octane 

A mixture of endo-3-(3,4,5-trlchlorothlenyloxy)-8-methyl-8-a2abicyclo[3.2.11octane 
(0.60 g, 1.53 mmol), 1-chloroethyl chloroformate (1.27 ml, 11.5 mmol) and toluene (20 
ml) was stirred at reflux for 15 h. Water (10 ml) was added and the was stirred at reflux 
for 3.5 h. The mixture was evaporated. Sodium methoxide in methanol (5 ml, 1 M) and 
silica gel 60 (2 g) was added and was followed by evaporation. Chromatography, of 
the crude mixture, on silica gel with dichloromethane, methanol and cone, ammonia 
(89:10:1) gave the title compound in quantitative yield as free base and an oil. 

e}ro-3-(2,3-Dichloroplienyloxy)-8-H-8-azabicycloE3.2.1]octane 

Was prepared according to method B. Isolated as the free base. Mp 62.3-65.4X. 

exo-3-(3,4-Dichlorophenyloxy)-8-H-8-azabicycio[3.2.1]octane hydrochloric acid 
20 salt 

Was prepared aax)rding to method B. Mp 241. 0°C. 
Method C 

exo-3-(2,3-Dichlorophenyloxy)-8-methyl-8-azabicyclo[3.2.1]octane fumaric acid 
25 salt 

DIethylazodicarboxylate (8.36 ml, 53.1 mmol) was added dropwise at room- 
temperature to a mixture of tropine (en<yo-8-methyl-8-azabicycloI3.2.1]octan-3-ol) (5.0 
g, 35.4 mmol). 2,3-dichlorophenol (6.93 g, 42.5 mmol), trlphenylphosphine (13.9 g, 
53.1 mmol) and dioxane (55 ml). The mixture was stin-ed for 40 h at 100''C. Aqueous 
30 sodium hydroxide (100 ml, 1 M) was added to the mixture. The mixture was extracted 

wlth-dlehloromethane^2 X tOO-ml)^hroroatography on silica^el with methanol, 

dichloromethane and acetone (1:4:1) gave the title compound. Yield 6.22 g, (61%). 
The corresponding salt was obtained by addition of a diethyl ether and methanol 
mixture (9:1) saturated with fumaric acid. Mp 171.3-194.7*>C. 

35 

exo-3-(3,4-Dichlorophenyloxy)-8-methyl-8-azabicyclol3.2.1]octane fumaric acid 
salt 

Was prepared according to method C. Mp 225.6"»C, 
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CLAIMS 

1 . A 8-aza-bicycIo[3.2. IJoctane derivative of the Formula I: 



5 




or any of its isomers or any mixture of its isomers, 
or a phiarmaceutically acceptable salt thereof, 
wherein 

R° represents hydrogen or all(yi; 
10 X represents -0-, -S~ or -NR%* 

wherein R'' represents hydrogen, allcyl, -C(=0)R** or-S02R*'; 
wherein R** represents hydrogen or alkyl; 
R" represents an aryl or a heteroaryl group, 

which aryl or heteroaryl group is optionally substituted with one or more 
15 substituents independently selected from the group consisting of: 

halo, trifluoromethyi, trifiuoromethoxy, cyano. hydroxy, amino, nitro. 
ailcoxy, cycloaikoxy, alicyl, cycloailcyl. cycloalkyialicyl, alkenyl and 
alkynyi. 

2. The chemical compound of claim 1 . wherein 
R^ represents hydrogen. 

20 3. The chemical compound of claim 1 . wherein 
R^ represents methyl. 

4. The chemical compouncTof any one'of daim¥l-3,~ wherein 
X represents --0-. 

25 

5. The chemical compounds of any one of claims 1-4, wherein 
r" represents an aryl or a heteroaryl group. 

which aryl or heteroaryl group is substituted with one or more substituents 
independently selected from the group consisting of: 

halo, trifluoromethyi, trifiuoromethoxy, cyano and alkoxy. 

30 
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6. The chemical compound of any one of dafms 1-4. wherein 
R" represents a phenyl group. 

which phenyl group Is optionally substituted with one or more substtuents 
independently selected from the group consisting of: 

halo, tiifluoromethyl, trifluoromethoxy, cyano and alkoxy. 

5 

7. The chemical compound of any one of claims 1-4. wherein 
R** represents a thienyl group, 

which thienyl group is substituted with one or more substltuents 
independently selected from the group consisting of: 

halo, trifluoromethyl, trifluoromethoxy, cyano and alkoxy. 

10 

8. The chemical compound of claim 1 , which is 
ef7do-3-(3,4,5-Trlchlorothienyloxy)-8-methyl-8-azabicyclo[3.2.1]octane 
endo-3-(3,4-Dichlorothienyloxy)-8-methyl-8-azabicyclo[3.2.1]octane 
encfo-3-(3,4,5-Trichlorothienyloxy)-8-H-8-azablcyclo[3.2.1]octane 

IS exo-3-(2,3-Dichlorophenyloxy)-8-H-8-azabicyclo[3.2. 1]octane 
exo-3-(3,4-Dlchiorophenyloxy)-8-H-8-azabicyclo[3.2.1]octane 
exo-3>(2.3-Dichlorophenyk>xy)-8-methyl-8-azabicyclo[3.2.1]octane 
exo-3-(3.4-Dichlorophenyloxy)-8-methyl-8-azabicyclo[3.2.1]octane 
or any of its isomers or any mixture of Its isomers, or a pharmaceuticaUy 

20 acceptable salt thereof. 

9. A pharmaceutical composition, comprising a therapeutically effective amount of a 
compound of any one of claims 1-8, or any of its Isomers or any mixture of its 
isomers, or a phamnaceutically acceptable salt thereof, together with at least one 

25 pharmaceuticaUy acceptable carrier, exclpient or diluent. 

10. Use of the chemical compound of any of daims 1-8, or any of its isomers or any 
mbrture-of- its- isomersr or-a- pharmaceuticaUy- acceptable, .salt thereof, for tine 
manufacture of a medicament. 

1 1 . The use according to daim 10, for the manufacture of a pharmaceutical 
pharmaceutical composition for the treatment, prevention or alleviation of a 
disease or a disorder or a condition of a mammal, including a human, which 
disease, disorder or condition is responsive to Inhibition of monoamine 
neurob'ansmitter re-uptake In the central nervous system. 
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12. The use according to daim 1 1 , wherein the disease, disorder or condition is 
mood disorder, depression, major depressive disorder, dysthymic disorder, 
bipolar disorder, bipolar I disorder, bipolar II disorder, cyclothymic disorder, mood 
disorder due to a general medical condition, mood disorder due to a general 

5 medical conditton, substance-induced mood disorder, pseudodementia, Ganser's 
syndrome, obsessive compulsive disorder, panic disorder, panic disorder without 
agoraphobia, panic disorder with agoraphobia, agoraphobia without history of 
panic disorder, panic attack, memory deficits, memory loss, attention deficit 
hyperactivity disorder, obesity, anxiety, eating disorder, Parkinson's disease. 

10 parkinsonism, dementia, demenfia of ageing, senile dementia, acquired 

immunodeficiency syndrome dementia complex, memory dysfunction in ageing, 
specific phobia, social phobia, drug addiction, post-traumatic stress disorder, 
acute stress disorder, generalized anxiety disorder, drug misuse, cocaine abuse, 
tobacco abuse, alcoholism, pain, migraine pain, tension-type headache, 

15 fibromyalgia, bulimia, premenstrual syndrome, late luteal phase syndrome, post- 
traumatic syndrome, chronic fatigue syndrome, premature ejaculation, erectile 
difficulty, anorexia nervosa, sleep disorders, autism, mutism, trichotillomania, 
narcolepsy, or Gllies de la Tourettes disease. 

20 1 3. A method for treatment, prevention or alleviation of a disease or a disorder or a 
condition of a living animal body, including a human, which disorder, disease or 
condition is responsive to inhibition of monoamine neurotransmitter re-uptake in 
the central nervous system, which method comprises the step of administering to 
such a living animal body In need thereof a therapeutically effective amount of a 

25 compound according to any one of the claims 1-8. or any of its isomers or any 
mixture of its isomers, or a pharmaceutically accepteble salt thereof. 
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